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' ThB OQV&r shows a pBrmanent 
spicB opBrMtions cmnt&rthat haa 
b&en freighted piBCBjneal into 
J low EarVr orbit by the Shuttle and 

-^a&sBmblBd by a8trpnhut&. ThB 

' j two loinBd cyllndBr&poritaln*IIV' 

■ ^ Jnff cfuartB^i 0pd a laboratory. 
BBlawthB^ylfndars, the tar Woe 
moduiBB supply elBctrloal ppwBr/ 
communications, a docking 
^ bBrthf guidance and control i 

^ 'Instruments and hfe^support sys- 

ti^mSf such as air and water. 
fWh&n ln operaji^, thBelfiit- 
pBrBon aentBrW^function the 
^^tbr SrfmsfWspaoB prQ- ^ 

^ grams to Improve tha qVallty ot^ 
llfBgn Eahh. In tlmo, tha CBntBr 
cQuld i&ad to th0 deyBlopmBnt of 

/ JargBr^tatlohBr which could be 
ushd toi&brloatB mammoth solar 
power satteMitfis In far-space -r-^^ 
requiring SOO-hian building 

Screws. ^ 
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The Shuttle Qrbiimr 
wilNIHGHhkpB' 

MpBCBCfBtt mud f 6- 
MimiaMmihjQnM 



liindlhg ttr/p Hire a 
glldiBfor Bif plane. 



In 1962, whin Johh Glenn roeket^d spiD#- 
vvard and orbltsd the Eirth( sbm© soiantlsts 
feared he weuld be unabl^ to iwallow or 
drgest the pureed friiit NASA hSd iupplled 
him. Their concern was unfounded. From 

the nianu for the comlngfllghts of the Space 
Shuttle Orblter has groWhIirgef than that^ 
' the average restaurant and provldei a 
variety ranging from sl^yimpj cocktail 
^steak ' ■ ' ^ ■ ; ■ |. , ./ ■ - 

- In 196?i when Neil Arm^^ : 1 

Aldrln and Michael C^illrti made their his- 
toric trip tolh© Moon/aboard Apdllo II, they 
h^d their chpica of s^ieplng under the seat, 
in it, or fibatihg free. In-sharp contrait^ voy- 
agers on^h^Space^Shuttle will stretch*out 
in sleeping bags secured to jsunk beds. They 
will enjoy the luxui^ of a light behind their 
heads for reading in bed and if de panels for 
privacy, ^ " ^^"'i I . 
/ These are merely a few; eKampfes of the 
giant strides^hat have beer^ made to 
Improve the^taridard of Jiving In orbit slnc^ 
the space prqgrap began only 20 years ago. 
When the Shu^leJlfta off, its designers will \. 
have byilt intij^ts living armngerriertts all the 
lessons learned from Mercury, Qemlnl, 
Apolfo and S^ylab, plus their own: innova- 
tions, to make life as safpandcamfortatle 
as possible in weightlessness, 
, This is eipecially important because, 
thanks to tne Shuitle, there will be a fcemark- 
able Increase In, manned space trav^ In the : 
, 1980s* Sb^kr, 43 Americans tiaye been In * 
space. Now, four Shuttle^rbiters, each with 
accommpdatlons'for up to seven persons, 
are scheduled to make as many as 60 round 



trips ayearto tow Earth orbit and back. . 
Shaped like art;alrplanei the 37.2 ineter-. 
{122-foQtJ long Shuttleprbiter will lift off 
like a;rocke^ brbJf like a spacecrafton 
seven to:3d-day missions and return to 
.jJarth.Qn.a.landlng;strip.||ki.a glide r^or^^^ 
airplane. - 

The llvability aboard the Shuttle makes 
It^possible to add other people besides 
superbly healthy astronauts to the list of 
travelers, f^en and women scientists, tech- 
nicians anil others in reasonably good 
health wni also ride th¥Shuttle. As fo^the 
astronauts, these living arrangements will 
make It easier for them to handle the heavy 
woj^ad on Shuttle trips. 

The Shuttle will function as a "freight" 
carrier, delivering and launching satf Mites 
in space and bringing sofne backto Earth 
within its payload bay. It willfalso serve as a 
traveling repair shop for orbltlhg satellltei 
that are ailing, dsclence lab forfpace - ^ 
experimenft and observations and as a 
factory for mariufacturing products In lerp 
gravity, such as perfect crystals. In addi- 
tion, the Shuttle could det^er supplies to 
Earth orbit to construct future space / 
stations, ♦ . . 
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J At a height of 45 m (1 47 ftO on tlie modified 
launch pad where Saturn V's carrying 
Apollo spacecraft lifted off fo/ tha Mpon,>au 
climb through the Shuttle's hatcl%ior a. voy- 
aga Into space, NASA specialists Jn space , 
™.^,-medlcine havftchecKedJo.^ 

■*^re healthy, fr«e of conditions that;could 
trigger physical problems W cause you to 
becofne disorlentedin welgjitlessness. 

'down in tt 



ashirt-sleeve Environment frpm-the 
and a sea-lever air-mixture atmosphere; ■ 
. , Nobody aboar^d at lift-off is .burdened by 
thetraditionarolurfisy, heavy space suit. 
Instead, everyone'wears a goodlooKing, . 

and pants wjth a/coordihated navy blue, 
cotton knit, short-ilseveshirt. You were all ' 
' fitted, "from the racks" at NASA's Johnson 
Space Center hear Houston, the jao^et by 



Ydtf bln the otfiers lylMI'downin the 

is, stepped 1n. feet above head, as on ^ chest size and sleeve Itength and the pants 

|n ■ : ,th# eaHy one-man Mercury, two-man Gemini by waistsize'arid leg length. 
^ ^ and three-man Apollo launches. But there 

the similarity ends. Par the Shuttle provides •f6atures..T;iey are fitted.to be comfortable 



The ShuttiB pro- 
vides a shIrt-slBBi/e 
Bnvlronmmnttnm^ 
thm start snd a sea- 
level air-mixturB 
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but not itoppy* Loose elothta can turn 
critical iwltchas on or off by. mistake If (rtey 
brush against them. The materiif is also ^ 
treated with achemlcal soak to make It 
fireproof. A dozen qfosable pockets cover 
pijEjptl^jbe flight suit's exterior forjtorlng 
small, useful iterns ancl to keep them from 
sailing about dangerously later in welght- 
leasness. Stocked in specific pockets before 
the flight are felt»tip and pres^uriied balU\ 
point pens, rriechahical pericIlsVdata botokSp 
sun glasseSi a multi=purpose Swiii Army 
pocket knife and standard surgical saiSiors 




LBftt^rmnBfBr 
van ff q)d? Mfro- . 
naut hekdquar- 
ters to the ^ 
launch towBr 
(us^d on Barly 
flights) 




sion spBalalist 
a$tf&R&ut Anna 
L Fisher, 
In flight suit 
with lift-off 
communica- 
tipns headgear 
andhBlmBt 
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Less thBn i&n min- 
utes from liH^ttg 
^you me in zero 
gr&vltyend wnhout 
your restraining 
strmp$ y&uwill f/oat 



The Shuttle 



ward 



A major feature of t!|s Shuttle's Jift-off is 
that you will not undergo the unpleasant • ■ 
; gravity, load which went as<..filgh as 8.1 g on 
earlier manned flights, (/^"g'' is the weight , 
or Rull ofiEarth's gVavity on ydurbody at 
» iBveUIt 
force.) 



,v^, wo.^ m i«,;you have Irstened to the _ 
tema checkout arfd the cpuntdown through 
the' "gnodp^ Hat" styled headset under your, 
helmet; ignition of the mighty rocls^j ilTiotors 
and engines brings a r0ar artd tiiakes%^^ ; 
ispaoecraft shuddeftfor a few seconds while 
it^s still restrained, PqWering thejift-dff are ^ 
twin 45.7 m- (1 Sp.'ft;) /long sdlid fuel rocket ; ■ 
boosters, plus the Shuttle's own three rear " 
engines tueled by a ifuge attached l|quld^ ■ 
hydrogen and oxygen tank. -^t ' 

These engines tan proyide an im-* J ^ 
mense, swift thrust- But by design, theiT^..; ■ 
acceleration Is deliberately reined in Ib slow 
them down and make them run for ft loriger ; 
period.This is done forithe travrffer's Bene- 
fit, so that thei^jl of gravity towai-elrEai'th, " 
as oppoied to th* outward thrust;c!j;the ' ; 
engines,;Will h^exceed 3 g on the rise Into 
orbit. This Is abQUtthB SameJeyel of dis- 
comfort ypu would feel it^ypu ffirned a 
corner much too faist in an automobile. • -': 
; You will experience 3 g^bnly twice. The 
first time comes(and gdes quickly near the 
two-minute m^i^t just before the two solld ' 
fuel rocket boostejs burn out and drop by % 
parachuie Into the Atlantic for reuse on: ^ 
future Shuttle launchlngs. The final 3 g load 
comes five minutes later and lasts for a , 
minute, it occurs about 185 kilometers (105 . 
miles) from Earth, shortly beforethe liquid 
fuel tank empties, s6parates and reenters 
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Ihs atmosphere. TMere It beglni to disinte- 
grate and the remarnder falls Into a rerhote 
QQSan area.Tsiow.two other englnesjgnite at 
the fear of the Orbiter,. maneuver thfe Spase- 
iKip In its further nise and Insert It Into the 
desired orbiting path. Less than ten j^mlnutes 
from lit you are in ?ero gravity, and , 
without your restraining straps you w^ll float. 

Once In orbit, you will have time to ob- 
serve your niw surroundlhgi* At 277 klrn;> 
(172 mi.) up ahdl traveling at a speed of 



28,1 eo km ^17,600 miOiper/hour, the ShijW^ 
is circling the iartll 'eTO^ minutes. Not 
quite, haif that time ri apenrtn darkness; 
while the. Earth is betweeh it and the Sun. 
Through the window in the hatch; you will ; 
watqh entire oountrles|spe0d by, You^Will ■ ' 
seethe shape of India,! thp^stmljan cph 
tinent,yth||^9lifornia c6ast/Yqu yvill race 
across the United Statep in Just 12 minutes, 
perhaps notice a hurricane oyer Cubaj or 
sight a sahdstdrm ove/ a desert area. " 



ShuttlB in orbit, 
minus it& two 
&olid roGk0t;/ 
boosters sirfd 
fu.Bl tsnk 
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Threfi levels of 
the cabin r 
Flight deak; 
mid^deck living 
qUBrt^rs; stnd 
Bub^floorftfe- 
support and 
housekeepihg ■ 
equipment ■ 



Your.hQme'^atoard thi Shuttle is the mid- . ' 
deck of the cabin at "^he forward end of the 
spaceship. Below the ^id^declo's Metal lloor 
are storage containers and ducts that dis- , 
tflbuteair and water, directly over the mid- 
deck [a the flight deck with six triple-pane ; 
thermal gjass windows wrapped around the * 
front and sides fpr full visionipjwo mbre 
windows oyerhead and two behind, over- 
looking the payldad, or cargo bay. ^ : 

Here tfn the flight deck, the commander 
and pilot handle the vehlcle*s corhpllcated 
opera'tibns trirough an awesome number,. of > 
controls. It is comforting to knoj/v they have 



had at ^ist three years of rjgorous tralhing, 
including 600 b^urs In a Shuttle mission 
simulato/vthat is an exact copy of the flight 
deck. Also in the crew are two astronaut- 
scientists called mission specialists, who 
are in charge of the payjoad data and the 
"housekeeping.", Theyi toorhave had exten- 
sive training. The primary reason for the 
vast number of controls is that for safety's 
sake all qritlMl Shuttle systems are In tripli- 
cate. Shbuid the electrica|,aystef7i fallj a 
second or^ takes over. If this should also 
fail, a third electric^ l^ystem ip available. • 
When It wat^impty, your mid-deck ^ 
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Plea$% open fold ^ ^ 
out^i left to a 
n^dlBplay of the 
Spa^ $huHI& fUghi 
deck. ' 





Glow: xFlight 
deck Beats affer 
Ihe Shuttle's 
four test flights. 
Ladder at floor ' 
level leads / 
below to.mld'^ 
deck . 



^Above: 
deck looatloris 
(Duplicate controls^ 




1 



3 
4 



8 
9 



Rotattonsil hand 
controller , / ^ 
Tran&lBtional 
hand controller ' 
Speed brake 
Attitude direc' 
tlon indicator: 
An artiffolal hori- 
zon^around 
bl^kfand white ^ 
ball which iells 
which way is up. 
Air speed'and 
altitude irfdicators 
' Keyboard: Runs 
flight computer, 
which in turn runs 
Qutomatic pilot 
Cathode ray (TV) 
tubes provide 
displays from 
flight computers 
Radio panel 
Windows 
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miDw; Mld^deck 
floor plan ' 



1 ^ GsllBY 

2 Hatoti 

3 ^Toilet 

'4 Ladder to flight 
dBck . 

5 Airlook 

6 Avionics ^ay f 

^ 7 .^Avionics bay 2 ' 
a Avionics bay 3 
9 Lookers ' 




10, Sleep. 

11 WallofloGki 
Floor hatahBB 

12 Lithium hydrox- 
ide changeout 

13 Lithium hydrox- 
ide storage 

14 ^ Wet trash- \ 

storage 



jBelQW: 



Mid- deck aft 

1 Galley ' 

2 Hatch ' 

3 TQllet 

4 lladderto flight 
deck 

5 Airlock ' 



IntheShuttIm cabin 

iSBi 



on marly spaoeQraft 
anaSkylab/ 



home was a room measuring 4 m (13ft)Jn 
tength;with a 3> fa-O 2-ft.) rear width and , 

■ a2;7 m-(9-ft.Mrbnfwidth. But with all the 
necessary equipment In place, you can ' * 
hardly seerthe 2.1 m-(7-fi) higM curved, 
white-painted aluminum and fiberglass 
walis. To the left when^ you fabe forward Is 

.a private toilet^ wash basin wilh mirror and 
a galley wyrh an oven. To your right are 
some dravyer-size lockers and the bunk 
beds. Afiead. Is a wall of more storage lock- 
ers^ some containing.y^ur food. supply, 
arranged by day^nd mMl. Behind you Is^a ^ 
metaJ lad^r leading to the flight deck, pluB 
the large airlock that provides passage for 
the crew into the 18.3 m-(eO-ft.) long pay- 



load bay and the outside of the Shuttle./ 

The.amount of room in thrfShuttle cabiri 
Is a compromise between that provided on 
early spacecraft artd^Skyiab, which was the 
huge thirdjtage of a Saturn rocket. On the 

. first flights, the work and living.quarters 
were so cramped that some described the 
missions as "man in a can." Skylab, on 

" the other hand, had the dimensions of a 
s^all, three-bedroom house. Astronauts in ^ 

"the Apollos that docked with Skylab for 28, 

' 5^nd 84 days found the air so thin inside 
Sky|b that they, had to shout tocommuni- ^ 
cate across the big area. Even when they^ ^ 

^ did, their v^ces came dut highland squeaky. 
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* John W\Youf!g, ' 

; J f/7e Shuttle's ; , 

' , maiden flight, = , \ ^ *^ ^ , / 

, f hecks out , = ^ • ^ • 

BomB mlti-deck\ . , 

installations ^' . ' " ' , = 
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Yqu will meBBUrB 
2.5 cm to 5 om (pn^ 
to two l^ hBs) Mlrnr, 
, tor tno dlso$ bf - 
tween the vert^br^e 
of your^baQkbonB no 
longmr hBv0 thB 
downviBrd pressUFB 
of grBvlty^ upon 
thorn. 

Far Rl^t^U 
Skylab tefro- 

G, GIbsoh and^ 
Qemld R parr , 
d&rnqnstra}B ^ ^ 
how much fun 
weighHessnesB 
can be ^ 

Above Right: 
Corhparison of 
normal Earth 
posture and 
welghtlB&s pos' 
ture of Bpace 

12 
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On the Shuttle, as on earlier spacecraft* the 
key word that controls living In space Is 
"walghtlessfiess/* Ther^ wIM be many sur- 
prises in ah existence where yoO can push 
away fronfira solid object with a finger and ^ 
float. Look in the mirror above the wash 
.basin. Your eyes will seem smaller because 
your face has groVn fuller. This results from 
the shift of much^blodd normally In the. lower 
part of your body to the upper part. If you , 
had wrinkles or a double chin on Earth, they 
will have disappeared. As a result of the 
blood shift, youf .waistline has shrunk 2 J to 
& centimeters (one to two Inches), and you 
must tighten the bands of your pants. Your 
leather boosts 'have also become, too loose, 
and you will haye to tighten the lsbe$. . 

As fdr^your body, you will measure 2.5 
cm to 5 cm (one to two inches) talJer, for 
the discs between the verteb/ae ckyour 
backbdneipq fonger have the dowl^ward 
pressure of gravity upon them. To handle 
your'new height, the flight picket was r^ade 
with elasticized pleats that run up each side 
of the ^ack ^d over the shoulders. 

Your pMturep top, will be different, but 
not for the better. Joints goto their midpoint 
In zero gravity so that your J^ps and knees ' 




( will be bent Into a slight firouch. Your arms 
will tend to float in front of you unless ypu 
consciously hold them down. When you sit 

i ' at a work bench, you will of course have to 

, strap yourself in place.^Even so, your seated^ 
posture will be to iean back. V > 
. The way you handled the most ordinary 
tasks on Earth must be replaced by new 
techniques to offset the effects/of weight- 
^lessness. Eating is a prime'example. Forks 
an.d spoons will drift off unlessithey are. - 
anchored=^hen you broke a slice of rye 
bread at hdme, you knew the crumbs would ; 
' drop to your plate. In spacer crumbs rise - " 
and float, pfresenting a menace If you inhale 
them onf they get inside equlpmjent. As a 
resultj bread has to be spft^ it will not 
crumble. Table salt sprinkled tovyard your ^ 
meat will scatter Instead Into the air. ^ 
Spilled;water does Djit drip down, but moves 
upwird to fprm fairly stationary, suspended 
balls. Should these globules hit a Solid 
object, however, they will spread like pan- ^ 
cake batter, cling stubbornly to the surface, 

/ " and be extremely difficult to wipe away. ^ 
j On Earth ydu depended on the reacting 
force of friction to help you do many jobs. In 
zero gravity, you must do all the work your=t 
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self, /with extra stepi tttat oonsumt Ttiuch 
ehergY. TaJ<e the simple problem of openirig 
a hinged flopj plate in the mid-deck. If^'the 

- Shuttle" were on . Earth, you would merely \ 
behd down and p*ull it open. But If you bent 
down to do this irTspaoe, you Wpuld^con- 
tinue into endles^somersaulfs until you 

/rriiapaged to stop yourself. What you*da 
irTstead is to go first to stowage and^get a 
portable handhold with suctioacups. Then 
y^ou position your body in a floating head- 
land, reach down and press the han«J|ioId 
igainst the floor. With your free hand, you 

^now pinch the opposing aprlngloaded fast- 



eners on the flodr plate together, and when 
. you succeed it wirrcDme open. . • 

Li^e amounts of energy are often 
poured into efforts to Goprdinate the dif- 
ferent parts of a job in welghtleiinesff. 
Describing his frustration in trying to tighten 
a connector to a plug on the outside of Sky- 
lab^ astronaut Jack Lousma said, *1 would 
get the too! all hooked up and by that tlmei. 
would.either float loose or the connector * i 
had floated loose 'frprn the plug J couldn't ^ 
seem to get everything all fixed into place 
iit one time," ' 



so 



spilled lirafef efoas 
not drip downs but 
movBs upward to 
form tBlrly staf/dn^ 
sry, suspmndBd 



c 
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The four typ&s 
of food paokag' 
ing used on the 
Shuttle BrB dis- 
pikyed on 
pages 14-15:' 
Cans; hard 
plastic qohhln- 
ers for rehydra- 
tion; flex 
pouches ff/ax- 
Ihle, Blumlnum^ 
folhbsicked 
plastio bsLgapt 
and heavy 
plastic bags 



Your dal!y food supply on tht Shuttle takes 
^i^into acGduntsuch eKQessive use of energy. 
It will totil a hlflh 3,00^|arorleii plus snackr. 
Besides this, the mea.16 ^te^t to com- 
pensate for the body*s tenancy to lose ^ 
essentlaj mirrerals In zero gravity. Depletion ^ 
of potassium, calcjum, nitrogen and other 
minerals can affect muscle tone, bone mass, 
ability to concentrate ^and your dlipoiition/ 
So your food will Gontain ample amouhti of 
these minerals; . * ; 

-Shuttle^ood must meet other standards 
as welL Your Ideals must have a minfmum of 
roughage and hams that are hard to digest. 
Thf food must al^o have a shelf life of six 
monthi at 37.7^ Celsius (100= Fahrenheit), 
or it will not betaken Into orbit. At the same 
_ilrTie, the meals must be.attractive. Space 
/4iutritionists have the rnemoryjDf the early^ . 
missions when astronauts had to suckAhelr 
meals out of plastic' bags. Unable to see^^or 
smeirthe food, they had little interest in 
eating. Bite-size sandwiches ind fruit cereal - 
cubes coated with gtlatin are also less ^ 
pleasant relics of a bygone space era. To- 
day, endless sKperime^tlng and testing go 
on to make the fopd as hnouth-watering as 
possible and allow you to see it and smell 
its aroma. 



To meet weight restrictions for the 
Shuttle's llft-'Off, those of the 100-plus dif- 
ferent food Items that can be dehydrated 
must go through this prOQess,^.They are later 
rehydrated In orbit when ready to be .eaten, 
Inc^ded are cereals, veg.etabl.es, soups, ' } 
spaghetti, beef patties, scrambled eggs, : 
^ananas, pears, strawberries and shrimp. A 
fre^ie-dried strawberry re'mains full size 
in qutline with its color, texture and quality 
intact, 11 can be rehydrated with mouth 
saliva or by adding water to the package. 

Twenty varieties of drinks, including tea 
and coffee, are also dehydrated. But the list 

. does not include pure orange and grapefruit 
Juice or whole milk. When water Is added to 
the orange c;ystals, there is no mixture, only 
orange rocks in water. If whole milk is rehy- 
dratedj the milk floats around in lumps and ^ 
has a disagjeeable taste. So skimmed milk , 
and synthetlc'orange and grapefruit juice 

"^are used Instead^' * 
^ .Some Shuttle fopd Items are brought 
aboard in natural f^rm while others are first 
cooked at moderate temperatures and 
seal^ In cans (thermostabllizad), irradiated, 
or^t^'ted to the intermediate molstiflte 
pr'^^s, Natufa! form Shuttle foods include 
graham crackers, pecan cookies, almond 




Wer 



Orange juice 

■ if - ■ 
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Hard plastic 
container for 
dehydrated \^ 
food and^rtnl< 
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Cfunch bars.'peanut butteri nutip hard candy 
. and gum. Thermostablllzad foods mr&-^ 
canned Iterns on your groeer's shelf, aubh as 
tuna fish and oanhed f mit In heavy syrup. . 
Irradiated foods^ or those preserved by ex- 
posure to ionizing radiation, include meat 
and bread. The dried apricots you buy on '■- 
Earth are an ^xamg^e of the intermediate 
moisture process. Tobaccb and liquor are 
barred from the Shuttle, / ^ 

'The variety of food carried Into orbit Is 
so; b road that travelers wl 1 1 en Joy a a i x^day 
. menu cycle. This means no meal will be 
repeated until the seventh day. The dlni]»^ 
menu your first evening is an example of th^ 
good eatii^g you can expect throughout "your/ 
trip. It begins with shrirnp cooktail ln sauce ^ , 
. an^goes pn jto beefsteak and gr^vy, bfoo-! ■ 

coll au.gratin, ripe pilaf, frult'cpcktail, 
^ chacofate pudding and^rape drink/ ■ ■ 
With seven persons aboard, there will . ; 
\ profaably be two.s+rlfts &fdlders. A mission ^ 
/ specialist starts the kitchen ofjores half an 



hour before (he meaL,Heor she takes the big 
plastic overwrap marked *'Day 1 Meal C,'* ^ 
^hich serves four, from the food lockers and 
attaches it to the work table that puHs put of 
the galley. The galley Is shaped like a big 
dispensing machine, but it has an oven, hot 







MmIb attempt to 
compenBatefor thB 
tpdy*$ tendency to 
IQSB mB^nti&l minr 
erpls In zBro gravity. 



^^The galley 

Light 

Mirror 
WMsh basin 
SjOBp diBpenser 
W|/gr dlBpenBBri 
Fom^ pantry ^ 
7 - Oven ; . 
I^eal trays ^ v 
Water dis-'- 
penBBtB 
Wet wipes 
Cups, condi- 
ments, hot 
pads, utensils 
MIscBllatwous 
BtoragB, water 
heater 



9^ 
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Nin& meals lot 
two in over- 
wraps' 





MiBsion ap©-^ 
GmliBt mtrO' 
haut M^Bhea 

at the model at 
the galley 





and cold.water outlets, trays, hot pads, 
siiverware, wet and dry wipes and a storage 
. section for liquid salt and pepper, catsup, 
mustarcj, barbecue sauce, hot jlepper sauce 
and mayonnaise. 

Inside the overwrap are four smaller 
plastic overwraps, each holding a complete 
meal of seven separate containers. The chef 
Injects' the prescribed amount of water 
through a narrow passageway Into the plas-^ 
,tic bowls of dehydrated broccoli and rice, 
using a hollow needle attached to the hot * 
water outlet. He kneads them through their, . 
flexible plastic tops and secures them in the 
oven along with the four pre-cooked steaks. 
Theie steaks are packaged in flexible, aju- 
minum-backed plastl^q bags called 
pouches/' The Heptt/nnaxin^^ 
* 82^ detQlMi^(^8p:^;^ 
not harm ihe'^plastlc contBlriersJ^fan circu- 
lates the air so that the food is heated evenly. 
' , ^ X While these items are warming jn the^ - 
^^bven,;the mission specialist takes foui;^rays 
from the galley and attaches them by mag- ^ 
nets or plamps to a portable dining tabje 
; hooked to the lockers; He rehydrates the 
bowls of shrimpf chocolate pudding and 
; grape drink with cold water through the 
^ hojlpw needle, and inserts %pfasti(j.^traw 
" with a clamp on rt into thp oas^sagewa^ Qf the 
ji grppe drink,.These.eoldJtf^ \ 
" thetaiiSiOt fruitpocfetail, the silverware and 
a can opener, b0 Ihen assembled ori tHe^? 
Jrays and r^traihed by magnets or sticking 
tape. - ' ■ ^M-**^^ 

. When thfjeited foods are ready, you 
Join the other ih^ef din^ at the table. You 
will soon grow abcustomed to eating stdnd- 



*Somh mmi ac- 
QBBBorleB: Can 

sa/r y 

Below Right: 
Mission ape- ' 
cialist Seddon 
' w^h food tray 




ing up with suctionrcup asaembllas attached 
to your bbots to keep you In one place. If 
you sat while you ate, you would lean back , 
and not enjoy the itieaL 

With the sufgroal scissors you carry In a ' 
leg pocket, you out off the tops of the food . 
. containers and restrain them* The can 
opener takes care of the fruit cocktail should 
the easy-open, flip-t&p lid fail. Early in th% 
space program, it was believed that any food 
in an open bowj would fly away; It was a 
happy discovery to find that:food in gravy or- 
thick sauce adhered to th6 container. This 
made possibie the use of spoons and fprks\ 
because such foods cling to them as weU. 
Butidf you eat wjth a regular-size spoon or . 
fork, too large a portion comef to your ' 
mouth because the food sticks to the bottom - 
side as well as the top side of IfelJverwarig/The 
remedyj^ to knotfK the excess off against the 
inside rim of the food container, or to use a 
three-quarter size fork. You must afso 
eat slowly and gracefully without sudden 
^starts or stops that. could jar food loose. 
With good food and company, mealtime In 
space should be a pleasant, part of the day. 






Sla€0 statioh 



t Topiburik • i 

2 . Lower bunk 

3 Bottom bun^h 
^ backs fd^ of 

lower bunk 

4 Vertioal fiunk 
'5 Mdvable panelB 




Should all BBven 
you decide to sleeps 
at the Bamo f/ma, 
ihrBB 6f you will be 
Bleeping horizon^ , 
tally (onelaoe 
dow^n) and four will i 
tf^stertlpaL 



As with eating, slegpmg arrangemernti ^ < 
aboard t+ie Shuttle must also make peace 
with weightlessr>ess= Across the mid-deGk 
from' Jhe galley is what appears to be a 
two-tJer brink. Actually^ it provides private 
sleeping acpommodations for four persons^ 
because, 2er6gfa1/ity does not reaognizean 
up or a down^^he first person wiM occm^ 
the top bunk* another the lower bunk. The 
third:sleeper's bed as on the backlida of tha 
4ower bunk and faces the floor! Asjorihe-^^^ 
fourth occupant, this person will sleep v©r% . 
tically m a bunk set against one end of ttie . 
two-leyeJ^unk^' V ^ ^ , 

It IS time for the first shift of four to get 
somesleep. The bunks are more than 1.8 m 
(six feet) long and about .75 m (30 inches) 
]^ide= Each bed rs a padded board with a^ . 
fireproof sleeping bag attached to it The 
bag has dozens of perforations for ven|ila- 
tion. At-Ear^^avityj your body sinks Into ^ 
your mattreS-QlH the Shuttle, your body 
barely feels the hkrci bed base. Yet ct Is 
eriough to giv^^e illusjori of mattress and 
pillow. On past mjaslons, when astrdnauts; \ 
sie^ wlth^notlring Behind their sleeping, 
bk^s^ sieep was not restfuL . ; : / " 

* You have the bottam fc)uhk tbhight,,the ^ 
ohe fabmg downward with your back against 
the bed base above you. When you grow 
Sleepy, you go to your bUnk,^ put boots 
and puter clothing In its personal stowage 
container and climb Info the sleeping bag, . 
It has a long zipper in front that you pull ' 
from your legs to your chest, leaving your 
arms outside. Then you snap together the ^; 
straps that encircle your waist. If you want 
privacy^, you can sjjut the sidapanels. AIsq 
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Below: Th^ l^lght: Skylab 

kleBping B&g f^tronaut -■ ■ v \ 

Okrnott remdyZ\ 
forbe^din ^ 
h!& Bleeping 
bag hanging^on 
the wall ; : > 



ayajlabie art eyesh^ades and to : " 

■ rfeduoe Qutside^Jight and nofee.^ Before ydu . 
'^10 sleap; turn off the . 

- ;tiiead^;adb the airflow duct and slip your 
^'ftands unH^r t+ie waist straps ao^jpur apms ^ 
> y^&frt rise in front of:Jybu wh|le you sleep;.^ 

Should all seveW of you decldff to sjeejp; 
;at the same ti me, two members of the crew 

- rhuM wear domfhunications^^ear to re^ef^^ 
grQUnd calls gind alarms. With four of ydu 
ln\^hei)uhks, the other three will Have to take 

; sle^f^ing^bags^from stowage and attach them 
vertlqailiy to the lockers., the hard surface 
of tha IdGKers will provide the needed feel= 

^ Ing'of fi)^fifs^bjih(rid three 
'6t you:w1LbB^Slee ^ 

■ faoe.abwn) antl ftur wiir&kve^rtlteahv 
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Resistanc#%xeraisg Is as neoeis^ as ^ ^ 
propsr food and slepp to maintiir^your good,^ 
health m zerq gravity .^On past mlsslqn^* 
• astronauts have suffered som© bone and . 
/ ' musoledeter'loration d^spite-their hard 
\/phyjiGal Matron in space^^beoause lhaU* 

bodies wtre not getting !he rssiltance they 
' ^^rara aooustomad to in gravity. ^ ^ ' 

- To help offset this, you will wallc a 
. trtadmill on the Shuttia. Flight physicians ^ 
riiaorflmand at least 15 minutes daily on the ' ' 
\ r treadmill fdr 'missiojis fasting from seven to 

14 days' pf%30-day^issions, tha tfme should 
" be sxtf rraed to 30 minutes. In addition to ^ 

tha healthful affect on your bones and mus- 
"^^leSi it Will help ypu readjust mora quickly 
: to Earth gravity on your return home* 

^hen not in use, the treadmill is I^ept 
in a looker. Sat it near the hatch window so 
^you oan»ov)Br.Dome the monotony of the , 
exercise by Jooking out occasionally on the 
passing world. Or, turn on some music. The 
traadmill consists of a teflon-coated alu- 
minum sheet on a roller^ Its bottom plugs 
lock into tha holes m the floor to make it 
secure. Straps come from its base to tie 
around your waist The tighter the strapSi ^ 
tha greater tha resistance encountered dur- 
- Ing the workout. Other straps attach from 
a bar in front of ypu to your waist. This lets / 
you exercise your arms by pushing upward 

on the b^r as you trudge. ^ 
Make sure tha air is circulating Wall 

about you by turning up the duct close to 
you. Othenw 

may be creating a nightmare; For the par- 
spiration will cling to your skin^ just as water 
always does to a solid surface In zero 
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gravity. It does not drip off, but only grows 
thicker. On Skylab, astronauts used a hose 
blower to get It off their skins. This created 
a hew problem becausetha moisture came 
Off in sheets^^naliy, they were forced to use 
a vacuum cleaner to suck It out of the airr 



The treadmill in 

use , 
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: ThB Bit msnutactUF^ 
Ingand control sys* 
torn ha$ bmmnwofk'' 
ihg to pfovldm^ou 

^wiihJiMMd^iUfi^ .... 
\ply otunpdIluiBd 



In the vacuum of spaoej there is almost no 
oxygen, moisture or air pressure. If your body 
were exposadryo4Jr blood wdbid boll and turn 
to gas. Inside thejhuttle, thaair manufactur- 
ing and control system has been working to 
provIdayqAUA/ith a steady supply of unpdl- , . 
luted air. Even, more/ it has been keeping the 
gir at the comfortable sea-level atmosphere 
of kilograms (147 pounds) of pressure 
per square Inch, wjth an air mix of 80 per- 
cent hitroflen and 20 percent oxygen. 




This pressure is maintained by releas- ^ 
ing rriore nitrogen and oxygen Into the cabin 
atmosphere a$ they are Ipst- Nitrogen and 
oxygen leak overboard". Also, oxygen 
\ declines as It Is Inhaled ^nd used by 
your body. Should the»valve that measures 
cabin pressure show even the smajlest drop 
from 6.66 kg (14.7 lbs.) to 6.62 kg (14.6 lbs.), 
it jilerts an electronic *'smart box*"4n turn, 
the '^imartbox" checks the three okygen 
sensors in the cabin; If two agree about the 
level of oxygen, the ''smart box" accepts r 
the majority dpinidn. jt then signals other 
valves near it to open and supply either more', 
oxygen or nitrogen, or both; from the storage 
area at the rear of the Shuttle. 

To keep the air cleani a f^n under the / ' 
mid-deck floor pulls it Qonstantly through a 
screen that catches debris^.suoh as lint, hair 
and crumbs. Then the ajr moves through 
canisters of white, granular IHhiufti hydrox- 
ide to remove the carbon dioxide you : 
exhale. If it is not removed, It cbuld cause 
headaches. Large amounts of carbon dlox- ^ 
ide are poisonous. The canisters also con- ^ 
tain a layer of charcoal to trap odors in the 
air. Following this, the air passes through 
another valve that decides how much heat 
Ind humidify to subtract, and this Is donei 
Finally the cleaned air Is returned to the cabin. 



Air RBvitBlizMtion 
SyatBrn 

1 AIMiltBracrBBn 

2 Fan 

3 Lifhium hydroxIdB 
c&nl&tbrB 



HBatmnd hu-^ . 
,mldlty rBmover ^ 
"Smart Box" ^ 
andvalvmB itWiP 
supply moreBlr 
in ceiling over 
toilet 
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ThBfuel Q&ll.r 
The battery of 
$pac&th&t 
maHwB pure 
wat&r as & by-- 
product 



You won-tbeable to showtr on ths Shuttle, 
but fiDt for want of water. The spacecraft's 
elactriGity is produced by three fuel bells.. > 
Each has 32 plates. VVhen liquid hydrogen r 
Is applied to oHestde of k plata and tfquld 

-oxygen to iheotHer sides the plate puts out . 
oneA^plt^ieJectrical power, or 32 ^blts per 
fuel^^ill^fi^ b^^ Is watf r, pure as 
dlstiHedrKiade by the fuel cells at the rate 
of 6JB kg, (15 lbs,) an JhourVtllis is four . 
timsa theastliTiiatM nfeadedby 

,$even persona oh the Shijftie. The excess If.; 
dumped overboard^ : 
^ Skylabr with its farger facilities,^had a 

jhpweN VVhile standing irisidaa coHapsibja, 
cylindrleal cloth bag, an astronaut squirted 
warm wafer aj himself from a v^^ater gun jind 
sprtjbbad with liquid soap. In theory^ the 
shower was a iuccess; In practice, a failure. 
The reason: Mis two fellow astronauts had 
to^pend valuabi|S time Vacuuming a 
water from the air and ihstatlatjons^ 

.You will be Testrioted'tb 9pohge baths 
oh the Shuttle.; According tolrafning pro- 
cedures, this shoufd take aboMt^en minutes. 
For prlvacyi draw the curtain from the bath- 
room door to the side of the^gallay where ' 
the vyatfhi basin is recessed. Above the basin 
are a mirrorand a light, and on the wall are 
strips, of tape to attach tbwals/wash . 
cloths and perbonal hygiene items. The ; 
basin provldes'warm water and as.oap 
dispenser. 

there Is no need to use niuch^ater . 
becaMse itadheras so welltoyour 
waightleisn^s, as do. the soapsuds,^oM*^ 
use one qloth to v^shj another to rihse^' • ■ * 
yourself. At tHtf reaf of the basin is a fan ./ 
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that pulls the exceis water toward k drain 

* that Tsads to the waste water tank under tTie 
- ftoor/ When the tank bebornea f an.alarm 

goes off arid a mission specialist dumps ^ 

the water owrboard. The wash cloths and 

tpw6Js go Into the bag hanging on the 
'bathroom door. , 

/ :The bathroom on tHe Shuttle reflects ^ 
vthe enormous effort made to provide a touch 

of home in space. It Is a private room when , ; 

the curiain'fs drawn, with a regiilar-appear- 
ving toilet, a light over the right shoulder to 

read by and the hatch window pri the left to 

look down at Earth. ' . 

But Int Important ways the Shuttle's v 

• toiWt Is unique. To remain seated, the user ^ v. 
.roustjnsert hi§^.b^ holds of. ^ ^ 
foot restraints grid snap together the seat- / 

? belt waif t restrairits. There are also* hand- 
holds. Instead of watertoflUsh away solid . 



wastes, this .toilet, relles on a fan that draws 
away the WMtes from the user and sinds it ; 
to a compartment below. There it is dried 
and dislnfected/Llquld wastes are dravvri 
Into ^contoured cup and flexible hose by air 

^ flpWi and the fliild is pumped into the waste 

\ water tank under the floo/. 

Before this type of toilet was developed, 

. astronauts Used ah emesis bag. Tjils was 
much like an aircraft emergency bag^with 

. chemlcats inside to disinfect the waste. 

The personal hygiene gear in your own 
locker Includes changes of clothes and a 
kit containing Items such as toothpaste and 
a tpothbrushj dental floss/ razor and shaving 
cream, a nailvclipper, and a comb and brush. 
The nail Glipper will not be riecessary on a . 
short trip. On Earth, fingernails need trim- 
ming once a week. In space, they grow so 
slowfy that once a month Js ©nough. 
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In genariii your health yvlll be watched by m 
misilon^speelallst, some of whom are phy- 
sioiant^ Othert ar^ astronauts with para- 
medic training. They have equipment aboard 
to take eleotrbcardiogramij as well a^ a 
mediGina'chest with first aid kite a^^ drugs 



for minor ailmentii such as sinus congestion 
or insomnia. In the past, 30 percent of our 
astronauts suffered from motion sickness . 
>A(ith Its gymptoms of dlKinass, nausda, oold 
sweits, headaches and drowsiness. A drug . 
is.available that prevents 6r ends ft. For 
those who prefer not to take the drug,. their 
motion sickness can be ex|5bcted to last fOF 
three days. On a seven-day flight/this is 
almost haif their trfp^ ^ . / ^ 




When the Shuttle moved into its orbit* the . 
huge doors covering the payload bay were 
opened from the flight deck; But they must 
be examined to make certain they and the 
radiators on them are operating properly 
and can be closed before the return to Earth, 
The heat shield- vyhich oorisrsts of -thousands 
of bonded silica tiles, must also be checked.;^ 
This tile shifeld must be intact to protect 
affected areas of the Shuttle's exterior from 
heat as high as 1370^0 (2J00 - F) on reentry. 

Only astronauts rriay go outside the 
Shuttle to make these Inspections and re- 
pairsi and handle the mission's scheduled ; 
workload in space/Extra-Vehlcular Activily, 
or EVA, begins when an astronaut opens 
the hatch of the airlock at the back end of 
the mid-deck and goes inside. On0e he 
closes the airlock hatch behind him, he is 
inside a large metal drum 1,5 m (63 in.) in 
diameter and 2,1 m (7 ft J tall, with lights, 
handholds and foot Restraints and the same; 
air mix arid pressure as the mid-diick. 

Here in the airlofek, he changes into his 
EVA gear* First, he puts on a piflr of long- 
Johns, and a urine-collecting device. The 
^longjohris have water-cooling tubes running 
through them to keep him comfortable dur- . 
Ing the heavy outside work. Next he rises 
Into the top sf ctlon of his two-place space 
suit hanging on the wall and gets Into the 
lower part. He has to align the many con- 
nections between the two parts so that ; 
water and air will be able to run from the top 
to the lower sectlpn and return. Then he 
locks the hard upper area of the bottom to 
the hard upper torso of the suit,»Flnally, he 
puts on the Helmet and gloves, and locks 
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44 3 LBfnA9trO'' _^ 
i nQttt with 

MannBd Ma- 
V neuv§ring Unit 
on his back 



Below: Upper 
part otthB . . : ' 
Extra-Vehlcular 
Activity suit 
-Stowed on the— 
wall of the i/r* 




both saauraly bacduse the imallest expO' 
iura of the body when .outside the spiea- 
craft would b# fatal. ^ ^ 

The Shuttle spaot suit |s a rtmarkabltf 
feat of englntarfng, A bui^-in backpack in 
its upper seetlon contains a mlhiatufe of ^ 
the life support syst#rn in the Shuttls. in 
this backpack are oxygen for circulation 
through the helmet and the inildi layer of 
the space suit, a fan to move the air, a small 



lithium hydroxide canister with a layer of 
charcoal to remove carbon dioxide and 
gases, water and a pump todispatch it into 
the tubes in the IpngjohnSi a unit to cool 
the water and get rid of the accumulating 
heati and batteries to power It. There Is 
even a water puriffen so drinking water can 
besipped Inside thejielmet. 

The lujt Is made in a series of layers. 
Its basic layer Is an Inflatable bladder that 



Only MtronautB 
' may go putslde the 

^hutilm to makm In^ 
^peotlonB and re^ 

^alrBg and handle 

the workload In 

apace. 
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Astrjonaut In 
EVA suit ready 
for work out^ 
sidi the Shuttle 




IS friled with oxygen to create a steady ring 
of pressure around the body of 1.58 kg (3J 
lbs.) per square inqh. This will prevent the 
blood from boiling in space. A restraint 
layer of daGron-polysster over the bladder 
^ops it from ballooning. Next are several 
layeri of fireproof fabric and flexible^metal 
to provide insulation against radiation dnd ^ 
temperature variations in space that ca^n 
range from ^157 (-250^ F) to +12^ ^C 
(+250 -T) in a short timespar\. There is also 
the layer of hard metal to join the top and 
bottom sections of the space suit into a unit. 

Ready now. to exij the spacecraft* the 
crew member secures* his flashlight and 
tools to his suit, opens tha airlock hatph to 
the outside, tethers himself and leaves for 
work. The flashlight is a necessity because 
half of a three-hour stay will be spent In 
darkness. 
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Ahehorad in tht payload bay ip a 15.2 m - 
(50 -ft.) long metal manipulator arm ealled 
the -■space crane." The arm has a movable , 
shoulder, elbow and wrist, and a four-claw 
hand. Without the manipulator arm, astro- 
nauts on EVA duty would probably tire them- 
stives unduly trying to handle the Shuttle's 
heavy schedule of duties. 

From the rear of the flight deck, astro- 
nauts will operate this arm with a set pf con- 
trols similar to those in airQraft. The arm lis ; 
\ capable of removing a satBllite from the pay' 
load bay and releasing it into, orbit* The^arm 
can also be. manipulated to capture sateljitef 
heeiing rf pairs and return them to the pay-- 
load bay jto be worked on there or brought 
^ack to E^(th. Inspection is another function 
of the ci^an^, or manipulator arm. The TV 
camera on its wrrst, for instance/ can easily 
photograph the payJoad bay and exterior 
parts of the Shuttle Orbiter. Two TV receiv- 
ers on the flight deck hays an instant^ close 
view. ' 





Above: Th& 
Remote Manlp- 
utator Arrrf f e- 
l&Bsing a safe/- 
lite from the 
paylo&dbay for 
boosting Into 
higher orbit by- 
itB attMohed S 



The SO- 
foot^long 
"$p&ce orane" 
iri detail, Bhow^ 
lng"elbow'* 
and *'wrisf' 
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Bnd built by Un 
European oountNm$i 
Is mQQmplei&ly tuf* 
hU^h^ ImbQfBtptf^ 



Althpugh the Spacal^b IsTipt aboard the 
$huttla this trip, it wMI be carried into space 
In the payl6ad bay several times each yeaA 
Spacelab, financed and built by ten EUrQ^ ".. 
paan countrlei, Is a dompletely furnished 
laboratory ^ -■ ■ r 

It corriasjn many units tha 
assembled in a yarlaty of wiys. Part of It 
can be a sealadi direular laboratory vyith the 
lama shlrt^slaave OTvlrohmentaji theShut^^ 
tie toabin. Other parti are dutdobr units '^^ 
for work to ba done In the vacuum of spaoe^ 




*Pf opie who work in Spacalab are 
ealladfpayload speqlalists. They are not 
oara^r astronauts, but are ohpsan by the , ■ 
prganiiatldns getting rbojrtiin Spacalab as 
':authpritlas on thairprojeotSVIn therrnon-? 
working hours, payload specialiirts will live ^ 
with the crew and other pasaengers In the 
mld=daok, going and corning from Spaoelab| 
through a connecting tunnel that also has a 
shlrtsfaeya environment. 

In their work, the payload speGlalists 
will be involved In many kinds of ^peri- 
"^merits, observations and production that are 
better dona in space than on Earth, For ' . 
example, some will examine;tha Earth.as a 
unit frorn spaoa for data on pollution or the - 
fish population. Others will be able to make 
obsaryationf pf celestial bodies without 
atmospheric interferarica. Still others will 
engage In gravity-free manufacturing of new 
alloys, perfect crystalii and unusuaMy pure 
vaccinas. 



Left: The aft 
end of the flight 
dwBk where Dn 
Anni L FiBh&r . 
mnd other mm- 
slqn spBclallBts 
and payload 
^pecialiBtB win 
rBcelve and 
'CQtitrQl Space^ 
lab data 



Right: Space 

Operations 

Center 



35 



ERIC 



e 



v^® ftt^ 

<^ %^ 



Tmchnology IB a/^. 
FBBdy availablB to 
construct a pmrma-' 
nmnt mighUpBfson 
spmcm cmnt^ in law 
Eanh orbit 



Whjin you obiervathi Shuttle workhoris In 
action and the skill of the spaoa c/ana 
oparators and th© astronauts on EVA duty, - 
you ape prompted to think ab^ut the posii- ' 

/i^iljties of broadening human aativitlas in 

•spfaoe. . , ^ 

' Theteohnology is already available to 
construct a permanent ©Ight-person space 
center in low Earth orbit. In turn, this base ' , 
would becom^© th© stpgjnfl station to aupfport; 

>^oit of space programs Important to ' ' 
huh^nkind. ^ . ■ ^ " 



Thf Shuttle's rol©would^b^ td carry 
into orbit two Enormous cyljndeVi and some 
servic© units that, would be llft©d.out of the 
payload bay by tfee space crane and. 
plugged tog©ther. Th© cylinders^ v^jthia oon- 
.neoting paasagewayv would i'ferva as the * _ 
command control canter^ living quarters and 
laboratoryi The service modules would be 
set below the cyjincters and would have the 
life suppdrt systems* power unit/commuhl-'i 
"cations* apparatus, an al?IOGk.anda doclclng 
berth for the Shuttle. 



SciBntMs smm thB 
BpBQB oenteF as thm 
building blook Imad- 
Ihg to the construe* ^: 
tion of mmntinoth 
$QlBrpowmt stations 
*ln tir sbac&» . i 



^i?o\^f ; So/ar 
eriBrgy bBing 

bBBftlBd to 

Earth frorp fstr 
00/ • 



_ th0Bpao8 can 

will ooma from inexhaustible splar anergyV 
The Shuttfe wlli prbvlcto iti-initial supply of = 
water. For its aiW some of this water will be 
broken down into oxygan by a ravarse proo- 
ass of thefual esM. Both air and water wjll . 
be continually cleaned and reused. As for 
food, the spaca^oanter Is jfxpept^d to^axperi- 

: mant with filling partof 1^ needs (rQm.^ts ^ 
own splllasshydroppnic agriculture. V 
'* Another fisIcfdrthfrShuttlewy^ 
trarisport rasldenia to XhB space Gantar and 

^i^turn them to Earth atthrcorppletlon of 
theifstay. No person wiM^b^ permitted to : v 
live on the base for more than, three nionths ^ 
at a time. 

" Looking even farther ahead, scientists 
st@ the Shgt^le-serviced space center as^ 
tha building bloQfJ leading to the consfrljc- 
tion^of mammoth solar power stations in far 
ipaca/They are GonvintfedthW shortly Ipto 
the next century these solar power,iateinteB 
could be; providing Earth with an important 
sharf of 1h© energy it,wlll regiire. 



On^a^^N^i of yo^ ftl^-ftooard the Shut- . 
rtle, the time comas b^sSliVfr to Earth, About 
BVi hours before the soh^a^yiadjari 
crew begins to ready'fhel^cecraftfor Its 
reentry with a thorough chefiK of thefllgt#^ 
aontrol^ystem. The items not to be used go 
ilnto stowage, seats come out of storage to 
be attaohed to the mld-de<Qk floor^ and the . 
payload bay doors are clo . ' 

/ : ■ You have a final snack and put on tha 
speqlal gear for taentry. These are the anti- 
gravity suit andjha helmet with the com- 
munications haadsat, The anti-gravity suit 
Isteally an inflatable pair of pants that goes 
on over your underwear. It has a valve to : 
help yoLi fill Itwlth^ oxygen from a bottle. 
Without tha A-Q Suit, your blood would pool 
in the lower part of your body on the return 
frbrfi weightlessness to Earth gravjty^Tj^ 
cbuld cause you to bfack out. The preslfure 
of the suit-on the legs and ^abdomen pr^vu u 
yenta pooling of blood* ; 

Twa hourS befbrdlandli^^ ^ ; 

^nd passengers strap themselyasJr|to their_ ^ 
seats. The crew then goes through the . 
; priburn checklist, a Job that takes 30 min- 
utes, ©ne hpur before landlngj the descent- 
starts with a reducticMiJn the 
^28,^60 km (17>500 m:p.h,) orb^^ ' 
iThe pilot does this b^turnlrfgthe sppcecrait 
around so that it Is travilihg backwawl. Now 
tf\« two small engines with their powerful , 
forward thrust ignite, this bujrh takes the . 
Shuttle gut of its orbit, and It begins to'df^'p. 
While it falls, the pilot turns; it back again 
rrttb its originah Erection and pulls its nose 
up'high* ^ - ; ' '!y 

k half hour later, the Shuttle has; 



uiedlandingg th& 
/crmwbBglmto -iC 
rbady thm space* 




--■ try- ' 



Jh&ahthgravlty 
ad It with In^tru^ 
mentation fq i ' 
InflBte It 



/ 




PIvQtaf points In 
- ttiB Shuttie's 



droppid halfway toMrth and enters the 
rartfled atmdsphar^ 
; 131,920 m {400,000 ft.^ 
spacecraft is epmmittad by computers t6 a.^ 
fllghtpath that wlllcovsr ground distainqe 6f 
ft4pO kn^ (4,000 miO horrzohtally and a drop 
of about 120 km (75 miO during the next 30 ; 
minufea to deliver it to a runway at.the V 
Kennedy Space Center in Florida. ^ 

5^coramunjo^ti0nsilaokoutpccur% 
shortly after theBhuttle re-enters. Earth'sJ> ^ 
.atmo$pherei intense heat reitf hi ng almost . 
+1.650° C (+3,000°: F.) hits tha protected 
turf aces of the nose and leading edges of 
the wirigs and taitp and temperaturei as High 
as +1,370^ 0 (+2J00^ F,) on the heat 
shield covering the bottom. You do not feel 
any of It in the mid-deek, , - 

Ttie.cpmmunicatiqp|>ttte 
pea^^rtdlhe heat easeaprt . 
goes thrpugh a series of maneuvers to cor- ^■ 
rect errofSMn rtsfllght path and speed. At \ 
22,90Q m (^,000 ft) an<J tfa^iinfl v 
times the speed,qf sound, the Shuttle should 
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ERIC 




AliBFrnbouttwo 
w^mks of InspBCtlonii 

ping, the Shuttihr 
spaceoFutt will be ; ' 
FmsdytQUftQlt 
sgain. 



nov^^be lirttfd up correctly ykith iH# fanding 

The approach starts at abput 4,27Q m 
I (14,000 ft.) altitude. There has been no motor 
- noise beoause the Shuttle is landing likt m:, . 
glider, without operating engines. Yet its 
' speed is 530 l<m (330Tnl.) per hour'ind fti 

descent tngie is seven times-as iteep as ,v 
' that of a aommtroial Airplane/But at 520 m " 
^r(i,700 ft.), it levete offp the landing wheels ^ 
ppme doj^n at an altitUdp of 90 m (300 ft.h 
ahd'aecDnds later yod 4ind aVabout 320 km 
(200 mi.)iper hour. 

Alwost before you realize you are bmK 
^n Ea^, the mid-deck hptch op^B. The%^. 
■ grou/d crew has driven a.truck to the 
Shuftle. The truck has a stairway with an 
enclpsure at the top that is placed against 



appr6^chB& thW 
runway 



the side of the fehuttle.^ou cross into the 
' Snclosura arid the truck takes you to th« . 
nearby medical facility foi; a physical ^^^ i^ 
checkup by flight surgeonp. Not until you 
'are lying down do you remove your anti- 
gravity suit You wi II. p'rcbably remain for a 
vfftw days in the aptron^tjt living quarters 
i^fitiJ you have become readjusted to living in 
-gravity. ^ ^ ^ 

{Meanwhile the Shuttle Orbiter has bee.n 
-towed from the mnway to a building rese^m*' 
bling an aircraft hangar which is able to 
handle two Shuttles at one time; After about 
two weeks of inspectidnrmarntenance serv- 
ice and re-equipping, tl^ Shuttle spaCQ,- 
cratt will be ready to lift off again, with a L 
new drew on the flight dedk and new pas- v 
sengers in the mia^decki 



V 



Astronaut Or@w./ € 

i/ QommBnderand'PifQt. . ' :/ " , v4'^i- j * / fe- 

V 2. Sp©c/a//sfa- Aitronaut-ipitn- . . .'...^r . Si :^ . ■ 

tists rsspeniiblp JprBxperimenl data V^^ ^^^^^^^ „ \ ^ ^ 1 

, and housaktepingv^^^^ : . - .. . . / ' 

side the Shuttle^ ': ; ^ ■:■ ^ - . ^ _ 



V 



■ - fi\ ^ ■ 



Non-astronauts/ txparts on specific 
ei^periments undertal<sn in Spaceiab 
during fiight of the Shuttie. 
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person (non-astrpnaut) in reasonable good ^ . L 

. health" to gQ Into space. : - . i^k ■ 
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